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(57)Abstract: 

PURPOSE: To accurately form a piling diffusion layer at a relatively 
low temperature by making a height from one main surface in an 
area near a gate electrode to a surface of a semiconductor layer 
the highest in the semiconductor layer, and by making that a 
semiconductor layer extending an isolation region is source and 
drain regions of a transistor wherein a gate electrode is a gate. 
CONSTITUTION: A gate electrode 105 including a field oxide film 
102 and a first silicon oxide film 104 is formed on a silicon 
substrate 101. A polycrystalline silicon film 108 is formed and 
polished until the first silicon oxide film 104 is exposed, and a 
thickness A of a polysilicon film in an area near an end of the gate 
electrode 105 is made thicker than a thickness B of other parts. 
The polycrystalline silicon film 108 is patterned to a required 
pattern and unnecessary polycrystalline silicon is removed by 
etching to prevent a source region and a drain region from 
shortcircuiting on a field oxide film and a semiconductor layer is 
formed. In the process, a mask extending over a field oxide film 102 
is desirable for patterning. 
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SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] On the 1 principal plane of a semi-conductor substrate, a component isolation 
region, gate dielectric film, and a gate electrode, It has the semi-conductor layer which 
approached this gate electrode, was separated electrically and accumulated on the top 
Norikazu principal plane. The height from the top Norikazu principal plane near 
[ above-mentioned ] the gate electrode edge to the front face of the above-mentioned 
semi-conductor layer is the highest in the above-mentioned semi conductor layer. The 
source of a transistor with which the above-mentioned semi-conductor layer extends to 
the above-mentioned component isolation region, and the above-mentioned 
semi-conductor layer makes the above-mentioned gate electrode the gate, the 
semiconductor device characterized by being a drain field. 

[Claim 2] The semiconductor device according to claim 1 characterized by the front face 
of the above-mentioned semi-conductor layer being a silicide layer. 

[Claim 3] The semiconductor device according to claim 1 or 2 characterized by forming 
the contact which takes connection with up wiring on the above-mentioned 
semi conductor layer on the above-mentioned component isolation region, or the 
above-mentioned silicide layer. 

[Claim 4] The process which forms the process which forms a component isolation 
region and an active region on a silicon substrate, and the gate electrode covered by 
gate oxide and the 1st insulator layer on this active region, The process which deposits 
the 2nd insulator layer, and the process which carries out etchback of the 2nd insulator 
layer, and forms an insulator layer in the above-mentioned gate electrode 



side -attachment-wall section until the above-mentioned silicon substrate surface of the 
above-mentioned active region is exposed, The process which deposits any of the 
polyerystalline silicon film or the amorphous silicon film they are, The process which 
grinds the above-mentioned polyerystalline silicon film or the above-mentioned 
amorphous silicon film until the 1st insulator layer is exposed by the chemical 
mechanical grinding method, The process which carries out pattern NINGU and forms 
a semi-conductor layer in the configuration of a request of the above-mentioned 
polyerystalline silicon film or the above-mentioned amorphous silicon film so that it 
may not connect too hastily on the above-mentioned component isolation region, The 
manufacture approach of the semiconductor device characterized by including the 
process which introduces the impurity of the above-mentioned silicon substrate and a 
reverse conductivity type into the above-mentioned semi conductor layer, and forms the 
source and a drain field. 

[Claim 5] The process which forms a component isolation region and an active region 
on a single crystal silicon substrate, The process which forms the gate electrode covered 
by gate oxide and the 1st insulator layer on this active region, The process which 
deposits the 2nd insulator layer, and the process which carries out etchback of the 2nd 
insulator layer, and forms an insulator layer in the above-mentioned gate electrode 
side-attachment-wall section until the above-mentioned single crystal silicon substrate 
surface of the above-mentioned active region is exposed, After exposing the pure 
above-mentioned single crystal silicon substrate surface in the condition without 
atmospheric-air disconnection by the LPCVD method The process into which the silicon 
single crystal film which deposited any of the polyerystalline silicon film or the 
amorphous silicon film on the conditions which any of the poly cry stalline silicon film or 
the amorphous silicon film they are deposits in fields other than the exposed field, and 
inherited field bearing of the above-mentioned single crystal silicon substrate is grown 
up, The process which grinds the silicon film containing the above-mentioned silicon 
single crystal film until the 1st insulator layer is exposed by the chemical mechanical 
grinding method, The process which carries out pattern NINGU and forms a 
semi-conductor layer in the configuration of a request of the above-mentioned silicon 
film so that it may not connect too hastily on the above-mentioned component isolation 
region, The manufacture approach of the semiconductor device characterized by 
including the process which introduces the impurity of the above-mentioned silicon 
substrate and a reverse conductivity type into the above-mentioned semi-conductor 
layer, and forms the source and a drain field. 

[Claim 6] The manufacture approach of the semiconductor device according to claim 4 



or 5 characterized by performing the process which carries out pattern NINGU and 
forms a semi conductor layer in the configuration of a request any of the 
above-mentioned poly crystalline silicon film ground by the above-mentioned chemical 
mechanical grinding method, the above-mentioned amorphous silicon film, or the 
above-mentioned silicon film they are, and the process of pattern NINGU which 
connects between the adjoining semi-conductor layers to coincidence. 
[Claim 7] The manufacture approach of the semiconductor device according to claim 4, 
5, or 6 characterized by including the process which deposits the refractory metal film 
on the above-mentioned semi-conductor layer, and the silicide _ ized process. 
[Claim 8] The process which deposits the refractory metal film after the process which 
carries out pattern NINGU and forms a semi-conductor layer in a desired configuration, 
The process which the above-mentioned refractory metal film is made to react with a 
semi-conductor layer by 1st rapid heating processing, and forms the refractory metal 
silicide film, The process which pours in the impurity of a silicon substrate and a 
reverse conductivity type into the above-mentioned refractory metal silicide film with 
ion-implantation, The manufacture approach of the semiconductor device according to 
claim 4 or 5 characterized by including the process which carries out etching removal of 
the unreacted above-mentioned refractory metal film, and the process which changes 
the above-mentioned refractory metal silicide film to the stable crystal structure by 2nd 
rapid heating processing. 

[Claim 9] The manufacture approach of the semiconductor device according to claim 4 
or 5 characterized by it being [ of the 1st insulator layer or the 2nd insulator layer ] a 
silicon nitride any they are at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of a semiconductor device 
and a semiconductor device, especially this invention is accumulated and relates to the 
structure and the manufacture approach of a diffusion layer mold transistor. 
[0002] 

[Description of the Prior Art] The gate length of MOSFET also needs to shorten more 
with contraction-izing of LSI. However, in MOSFET of the conventional LDD (Lightly 
Doped Drain) structure, since the source, a drain field, and a junction with a 



semi-conductor substrate are deeply formed in a semi-conductor substrate side, the 
short channel effect happens and there is a trouble that gate length cannot be 
shortened: In order to form the junction depth shallowly, although energy of an ion 
implantation is made low and the attempt which realizes shorter gate length's 
transistor for activation annealing by MOSFET of LDD structure 
low-temperature-izing or by forming elevated -temperature rapid heating processing is 
also performed briskly, it has not resulted in fundamental solution. 

[0003] Then, the technique which forms a junction shallowly substantially attracts 
attention by accumulating a semi-conductor layer and forming the source and a drain 
field in the semi-conductor layer from one principal plane of the semi-conductor 
substrate used as the channel field of MOSFET. The conventional technique of 
MOSFET (accumulating diffusion layer mold transistor) of the source which 
accumulated the semi-conductor layer on below and was formed in it from one principal 
plane of the semi-conductor substrate used as the above-mentioned channel field, and 
the structure of having a drain field is explained. 

[0004] The former accumulates on drawing 4 and the manufacture approach of the 
semiconductor device which is a diffusion layer mold transistor is shown 
(JP,61-196577,A). As shown in drawing 4 (a), it is manufactured according to the 
process which forms gate oxide 403 and the gate electrode 404 with which the front 
face was covered by silicon oxide 405 on the silicon substrate 401 in which field oxide 
402 was formed to the predetermined field, and the process which accumulates the 
silicon film 406 by growing silicon epitaxially alternatively on an active region as 
shown in drawing 4 (b). 

[0005] Other former accumulates on drawing 5 and the manufacture approach of the 
semiconductor device which is a diffusion layer mold transistor is shown (M. Shimizu 
et al., Symposium on VLSI Technology Digest of Tchnical Papers, Pll (1988)). As are 
shown in drawing 5 (a) and it is indicated in drawing 5 (b) as the process which 
deposits the poly crystalline silicon film 503 on the silicon substrate 501 in which field 
oxide 502 was formed to the predetermined field After forming silicon oxide 504 on the 
above-mentioned polycrystalline silicon film 503, the silicon oxide 504 and the 
polycrystalline silicon film 503 of the channel field of a transistor, and the becoming 
field by RIE It is manufactured according to the process etched until a silicon substrate 
501 is exposed, and the process which forms gate oxide 505 and the gate electrode 506 
as shown in drawing 5 (c). Moreover, as shown in drawing 5 (d), after doping an 
impurity with ion-implantation to the source, a drain field, and the becoming field and 
being activated by heat treatment for the silicide stratification, the spatter of Ti is 



carried out and, generally the approach of forming the titanium silicide film 507 on the 
gate electrode 506 and the source, and the drain field 508 in self align by RTA is 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles 
with the conventional technique shown in drawing 4 . That is, in a selection silicon 
epitaxial growth system, in order to use very a lot of hydrogen, a scale is large and cost 
also requires it very much. Moreover, as deposition pretreatment, in order for hydrogen 
reduction to remove the natural oxidation film on an active region, it is necessary to 
heat-treat at the temperature of 1000 degrees C or more. Furthermore, about the 
transistor structure which accumulated the semi-conductor layer formed with such 
equipment, on the property of a selection silicon epitaxial growth system, as shown in 
drawing 4 (b), a facet occurs on the silicon film 406 by which epitaxial growth was 
carried out [ near the edge of the gate electrode 404 ], and the thickness of the silicon 
by which epitaxial growth was carried out becomes thin. Therefore, near the channel 
field of gate electrode 404 edge, junction becomes deep, it is influenced of the short 
channel effect, and, as for the source and the drain field which are formed of the ****** 
diffusion within solid phase, or an ion implantation, formation of detailed gate length's 
transistor becomes difficult partially. Furthermore, since 900 degrees C - 1100 degrees 
C and deposition temperature are high, with thermal stress etc., near the field oxide 
near the gate electrode, a crystal defect arises and leakage current usually increases a 
top with few heat treatment margins on a production process. 

[0007] Moreover, there are the following troubles with the conventional technique 
shown in drawing 5 . That is, in the process etched until a silicon substrate 501 exposes 
the silicon oxide 504 and the poly crystalline silicon film 503 of the channel field of a 
transistor, and the becoming field by RIE, in order that the part equivalent to the 
channel field of a silicon substrate 501 may receive a damage by RIE, transistor 
characteristics, such as mobility, are worsened. Moreover, since a gate electrode cannot 
be formed in self align to the source and the drain field which were accumulated, an 
alignment gap surely occurs and offset of the right-and-left asymmetry for which the 
gate electrode configuration changed with T mold configuration, the gate electrode 506 
became a mask at the time of the impurity ion implantation for the source and drain 
field formation, and it depended on alignment precision occurs, transistor 
characteristics become right-and-left asymmetry. Furthermore, about silicide formation, 
since the impurity diffused layer is formed before performing a silicide-ized reaction 
(for example, before depositing Ti metal), control of a silicide - ized reaction becomes 
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difficult, TiSi2 - C54 crystal cannot form stably, but resistance of titanium silicide 
becomes high. Especially, in titanium silicide, the diffusion layer of n mold becomes 
high. 

[0008] Then, the purpose of this invention is to offer the. semiconductor device which 

can solve the above-mentioned trouble, and its manufacture approach. 

[0009] 

[Means for Solving the Problem] A semiconductor device according to claim 1 on the 1 
principal plane of a semi-conductor substrate A component isolation region, It has gate 
dielectric film, a gate electrode, and the semi-conductor layer that approached this gate 
electrode, was separated electrically and accumulated on the top Norikazu principal 
plane. The height from the top Norikazu principal plane near [ above-mentioned ] the 
gate electrode edge to the front face of the above-mentioned semi-conductor layer is the 
highest in the above-mentioned semi-conductor layer, the above-mentioned 
semi-conductor layer extends to the above-mentioned component isolation region, and 
it is characterized by being the source of a transistor with which the above-mentioned 
semi-conductor layer makes the above-mentioned gate electrode the gate, and a drain 
field. 

[00 10] A semiconductor device according to claim 2 is characterized by the front face of 
the above-mentioned semi-conductor layer being a silicide layer in a semiconductor 
device according to claim 1. 

[0011] A semiconductor device according to claim 3 is characterized by forming the 
contact which takes connection with up wiring on the above-mentioned semi-conductor 
layer on the above-mentioned component isolation region, or the above-mentioned 
silicide layer in a semiconductor device according to claim 1 or 2. 

[0012] The process at which the manufacture approach of a semiconductor device 
according to claim 4 forms a component isolation region and an active region on a 
silicon substrate, The process which forms the gate electrode covered by gate oxide and 
the 1st insulator layer on this active region, The process which deposits the 2nd 
insulator layer, and the process which carries out etchback of the 2nd insulator layer, 
and forms an insulator layer in the above-mentioned gate electrode 
side-attachment-wall section until the above-mentioned silicon substrate surface of the 
above-mentioned active region is exposed, The process which deposits any of the 
polycrystalline silicon film or the amorphous silicon film they are, The process which 
grinds the above-mentioned polycrystalline silicon film or the above-mentioned 
amorphous silicon film until the 1st insulator layer is exposed by the chemical 
mechanical grinding method, The process which carries out pattern NINGU and forms 



a semi-conductor layer in the configuration of a request of the above-mentioned 
polycrystalline silicon film or the above-mentioned amorphous silicon film so that it 
may not connect too hastily on the above-mentioned component isolation region, It is 
characterized by including the process which introduces the impurity of the 
above-mentioned silicon substrate and a reverse conductivity type into the 
above-mentioned semi-conductor layer, and forms the source and a drain field. 
[0013] The process at which the manufacture approach of a semiconductor device 
according to claim 5 forms a component isolation region and an active region on a 
single crystal silicon substrate, The process which forms the gate electrode covered by 
gate oxide and the 1st insulator layer on this active region, The process which deposits 
the 2nd insulator layer, and the process which carries out etchback of the 2nd insulator 
layer, and forms an insulator layer in the above-mentioned gate electrode 
side-attachment-wall section until the above-mentioned single crystal silicon substrate 
surface of the above-mentioned active region is exposed, After exposing the pure 
above-mentioned single crystal silicon substrate surface in the condition without 
atmospheric-air disconnection by the LPCVD method The process into which the silicon 
single crystal film which deposited any of the polycrystalline silicon film or the 
amorphous silicon film on the conditions which any of the polycrystalline silicon film or 
the amorphous silicon film they are deposits in fields other than the exposed field, and 
inherited field bearing of the above-mentioned single crystal silicon substrate is grown 
up, The process which grinds the silicon film containing the above-mentioned silicon 
single crystal film until the 1st insulator layer is exposed by the chemical mechanical 
grinding method, It is characterized by including the process which carries out pattern 
NINGU and forms a semi-conductor layer in the configuration of a request of the 
above-mentioned silicon film so that it may not connect too hastily on the 
above-mentioned component isolation region, and the process which introduces the 
impurity of the above-mentioned silicon substrate and a reverse conductivity type into 
the above-mentioned semi conductor layer, and forms the source and a drain field. 
[0014] The manufacture approach of a semiconductor device according to claim 6 is 
characterized by to perform the process which carries out pattern NINGU and forms a 
semi conductor layer in the configuration of a request any of the above-mentioned 
polycrystalline silicon film ground by the above-mentioned chemical mechanical 
grinding method, the above-mentioned amorphous silicon film, or the above-mentioned 
silicon film they are, and the process of pattern NINGU which connects between the 
adjoining semi-conductor layers to coincidence in the manufacture approach of a 
semiconductor device according to claim 4 or 5. 



[0015] The manufacture approach of a semiconductor device according to claim 7 is 
characterized by including the process which deposits the refractory metal film on the 
above-mentioned semi-conductor layer, and the silicide-ized process in the manufacture 
approach of a semiconductor device according to claim 4, 5, or 6. 

[0016] The manufacture approach of a semiconductor device according to claim 8 is set 
to the manufacture approach of a semiconductor device according to claim 4 or 5. The 
process which deposits the refractory metal film after the process which carries out 
pattern NINGU and forms a semi-conductor layer in a desired configuration, The 
process which the above-mentioned refractory metal film is made to react with a 
semi-conductor layer by 1st rapid heating processing, and forms the refractory metal 
silicide film, The process which pours in the impurity of a silicon substrate and a 
reverse conductivity type into the above-mentioned refractory metal silicide film with 
ion-implantation, It is characterized by including the process which carries out etching 
removal of the unreacted above-mentioned refractory metal film, and the process which 
changes the above-mentioned refractory metal silicide film to the stable crystal 
structure by 2nd rapid heating processing. 

[0017] The manufacture approach of a semiconductor device according to claim 9 is 
characterized by it being [ of the 1st insulator layer or the 2nd insulator layer ] a 
silicon nitride any they are at least in the manufacture approach of a semiconductor 
device according to claim 4 or 5. 
[0018] 

[Function] Since a semi-conductor layer is buried between a gate electrode and a 
component isolation region, while being able to perform flattening according to the 
semiconductor device according to claim 1, since it can maintain at the condition that a 
facet is lost and the semi-conductor layer near the gate electrode edge is not thin at 
least, the short channel effect can be prevented effectively. 

[0019] According to the semiconductor device according to claim 2, since the source and 
a drain field can be formed into low resistance, resistance of a diffusion layer can be 
made low, and a transistor can be accelerated. 

[0020] Since the source and a drain field can be made small, while high integration 
becomes easy according to the semiconductor device according to claim 3, a junction 
capacitance is reduced and a transistor can be accelerated. 

[0021] Since according to the manufacture approach of a semiconductor device 
according to claim 4 it can accumulate and a semi-conductor layer can be 
comparatively formed at low temperature while being able to cancel a facet and being 
able to prevent the short channel effect, the temperature margin in a production 



process increases. 

[0022] According to the manufacture approach of a semiconductor device according to 
claim 5, it accumulates, and by that which can use a semi-conductor layer as the silicon 
single crystal film or the film with which the polycrystalline silicon film with a big 
grain size of about 1-10 micrometers was intermingled in the part, control of the 
junction depth becomes easy and the source, the stable drain field, or the stable 
channel field can be formed. 

[0023] According to the manufacture approach of a semiconductor device according to 
claim 6, since partial wiring and a mask can be shared, process simplification and cost 
reduction can be performed. 

[0024] According to the manufacture approach of a semiconductor device according to 
claim 7, since the silicide film is formed in the source and a drain field at least, -izing of 
the source and the drain field can be carried out [ low **** ]. 

[0025] According to the manufacture approach of a semiconductor device according to 
claim 8, the silicide film can be stabilized and formed in low resistance. It is stabilized, 
the titanium silicide film can be formed and the n mold diffusion layer is especially 
made to low resistance. 

[0026] According to the manufacture approach of a semiconductor device according to 
claim 9, in performing chemical mechanical polish, the manufacture yield improves by 
that which can raise abrasion resistance. Moreover, when removing the 1st insulator 
layer alternatively in performing silicide -ization of a gate electrode, with the 2nd 
insulator layer left, the 1st insulator layer can be easily removed by replacing the 
quality of the material of the 2nd insulator layer with the 1st. 
[0027] 

[Example] Below, the example of this invention is explained at a detail. It cannot be 
overemphasized that they are applicable also about a pMOS transistor and a cMOS 
transistor on a P type silicon substrate hereafter although the source of n mold and a 
drain field are explained about the case of a nMOS transistor. 

[0028] (The 1st example) The production process cross section of the semiconductor 
device applied to the 1st example at drawing 1 is shown. 

[0029] First, as shown in drawing 1 (a), the gate electrode 105 of 1500A of thickness 
covered by field oxide 102 of 4000A of thickness, gate oxide 103 of 100A of thickness, 
and the 1st silicon oxide 104 whose upper part is 1500A of thickness is formed on a 
silicon substrate 101, and etchback of the 2nd silicon oxide 106 is carried out with an 
RIE system until the active region 107 of a silicon substrate 101 is exposed with 
reduced pressure chemical vapor deposition (LPCVD law), after depositing the 2nd 



silicon oxide 106 of 500A of thickness. In addition, since trouble is to carry out solid 
phase epitaxial growth in the example which a crystal defect generates and mentions 
later in an active region 107 when an RIE system usually performs etchback, in the 
conditions which a crystal defect does not generate, for example, an etchback process, 
the 2nd silicon oxide 106 can be made to be able to remain and how fluoric acid 
removes a remained part can also be used. The height from the front face of the silicon 
substrate 101 of the gate electrode 105 containing the 1st formed silicon oxide 104 is 
formed through this process more highly than the height from the front face of the 
silicon substrate 101 of field oxide 102. Moreover, the polycrystalline silicon film with 
which the impurity was introduced and formed into low resistance as a gate electrode 
105, or the silicide film can be used. In addition, although this example does not show, 
an impurity is introduced into a channel field, the threshold of a transistor is adjusted 
or impurity installation for LDD is suitably performed to the bottom of SAIDO Wall of 
the 2nd silicon oxide. Furthermore, it is more desirable for the 1st silicon oxide 104 to 
have taken into consideration the chemical mechanical polish process mentioned later. 
[0030] Next, after performing ashing processing, washing, ammonia filtered -water 
processing, and HF processing one by one in order to defecate active region 107 front 
face as shown in drawing 1 (b), the polycrystallinie silicon film 108 of 1000A of 
thickness is deposited with LPCVD equipment. Here, the height from the silicon 
substrate 101 to the polycrystalline silicon film 108 on the gate electrode 105 is higher 
than a field oxide 102 top. 

[0031] Next, using the solution which added colloidal silica in the amine system alkali 
solution, as shown in drawing 1 (c), the above-mentioned polycrystalline silicon film 
108 is ground by the chemical mechanical grinding method (the CMP method) until the 
1st silicon oxide 104 of the gate electrode 105 upper part is exposed. Here, the 
polycrystalline silicon film 108 of the part equivalent to a source field and a drain field 
is electrically connected along with the gate electrode 105, although not illustrated. In 
addition, height A and B can be adjusted by adjusting the height of the 1st silicon oxide 
104 and the gate electrode 105. 

[0032] Next, as shown in drawing 1 (d), etching removal of the unnecessary 
polycrystalline silicon is carried out, and a semi-conductor layer is formed so that 
pattern NINGU may be carried out and a source field and a drain field may not connect 
with the pattern of a request of the above-mentioned polycrystalline silicon film 108 too 
hastily on field oxide. The mask of pattern NINGU may be used also [ mask / of partial 
wiring mentioned later ] that what is necessary is just the mask which can separate a 
source field and a drain field. Moreover, the mask it was made to extend on field oxide 



102 is good. 

[0033] Ion grouting which is not illustrated forms and accumulates the source and a 
drain field through a heat treatment process, and after the process of drawing 1 (d) 
forms a diffusion layer mold transistor. 

[0034] It was formed by the approach of this example and accumulates. With the 
structure of a diffusion layer mold transistor Since polish removal of the polycrystalline 
silicon film 108 of the gate electrode 105 upper part is carried out by the CMP method, 
It was formed with the conventional selection silicon epitaxial grown method, and 
accumulates. The diffusion layer mold source, Without a facet occurring on the silicon 
film accumulated near the gate electrode 105 edge unlike the approach of forming a 
drain field Thickness A of the polycrystalline silicon with which it was accumulated 
near the gate electrode 105 edge As compared with thickness B in locations other than 
near the gate electrode 105 edge, it is thick, and since the thickness of thickness A and 
thickness B becomes equal even when it is the worst, the junction depth can be 
shallowly formed also near the gate electrode 105 edge. 

[0035] It accumulates, furthermore, it was silicide-ized in order to form the source and 
a drain field into low resistance - the formation approach of a diffusion layer mold 
transistor After passing through the process to drawing 1 (d), as shown in drawing 1 (e), 
with a refractory metal, for example, this example After depositing the titanium film of 
500A of thickness which can carry out [ low **** Hzing most, at the temperature of 
about 600 degrees C Under nitrogen-gas-atmosphere mind, perform 1st rapid heating 
processing, it is made to react with the source and the polycrystalline silicon film 108 
used as a drain field, and metastable TiSi2 - C49 crystal-structure titanium silicide 
film 109 is formed in stoichiometric. Next, after pouring in the impurity of a silicon 
substrate 101 and a reverse conductivity type into the titanium silicide film 109 which 
serves as the source and a drain field with ion-implantation, and the polycrystalline 
silicon film 108, etching removal of the unreacted titanium film and the titanium 
nitride film formed of the 1st rapid heating processing is carried out with the mixed 
solution of a sulfuric acid and hydrogen peroxide solution, the ion implantation of the 
impurity in this example - arsenic ion - the impregnation energy of 100KeV(s) -- dose 
impregnation of 5xl015cnr2 it is carrying out. In addition, with a pMOS transistor, 
boron ion or boron fluoride ion is poured in instead of arsenic ion. It is best to choose 
impregnation energy so that the thickness (Rp+delta Rp) of the above-mentioned 
titanium silicide film may become almost equal here by setting the range Rp in an ion 
implantation, and its standard deviation to deltaRp in any case. 

[0036] Next, as shown in drawing 1 (f), while performing 2nd rapid heating processing 



of about 1000 degrees C and changing the titanium silicide film 109 to the TiSi2 - C54 
stable crystal structure, the impurity ion of a semi-conductor substrate and a reverse 
conductivity type poured in by the above-mentioned ion implantation is activated, and 
the source which reaches to the channel field of a transistor, and the drain field 110 are 
formed. The rest is the well-known approach, is accumulated and forms the silicide 
diffusion layer mold MOSFET. 

[0037] Since heat treatment of the above-mentioned 850 degrees C or more can perform 
activation of an impurity which carried out [ above-mentioned ] the ion implantation 
when the reflow process of the interlayer insulation film by heat treatment of 850 
degrees C or more enters later although 1000 degrees C of 2nd rapid heating 
processing are performed about 20 seconds under nitrogen-gas-atmosphere mind in 
this example, 2nd (850 degrees C - about 950 degrees C) rapid heating processing may 
be performed at lower temperature. 

[0038] (The 2nd example) The production process cross section of the semiconductor 
device applied to the 2nd example at drawing 2 is shown. Conditions other than the 
point that the 2nd example has prepared the silicon nitride instead of silicon oxide on 
the gate electrode, the point that a gate electrode is the poly crystalline silicon film, and 
the point that also silicide-izes a gate electrode of the 1st example are the same. 
[0039] First, as shown in drawing 2 (a), the gate electrode 205 which consists of 
poly crystalline silicon of 1500A of thickness covered by field oxide 202 of 4000A of 
thickness, gate oxide 203 of 100A of thickness, and the silicon nitride 204 whose upper 
part is 1500A of thickness is formed on a silicon substrate 201, and etchback of the 
above-mentioned silicon oxide 206 is carried out with an RIE system until the active 
region 207 of a silicon substrate 201 is exposed with reduced pressure chemical vapor 
deposition (LPCVD law), after depositing silicon oxide 206 of 500A of thickness. 
[0040] Next, after performing ashing processing, washing, ammonia filtered water 
processing, and HF processing one by one in order to defecate active-region 207 front 
face as shown in drawing 2 (b), the poly crystalline silicon film 208 of 1000A of 
thickness is deposited with LPCVD equipment. 

[0041] Next, by the chemical mechanical grinding method (the CMP method), as shown 
in drawing 2 (c), the above-mentioned poly crystalline silicon film 208 is ground until 
the silicon nitride 204 of the gate electrode 205 upper part is exposed. In addition, since 
abrasion resistance is high as compared with silicon oxide, the silicon nitride is 
suitable. Moreover, a silicon nitride may be used instead of silicon oxide 206. 
[0042] Next, as shown in drawing 2 (d), etching removal of the unnecessary 
polycrystalline silicon film is carried out, and a semi-conductor layer is formed so that 



pattern NINGU may be carried out and a source field and a drain field may not connect 
with the pattern of a request of the above-mentioned poly crystalline silicon film 208 too 
hastily on field oxide. 

[0043] Next, as shown in drawing 2 (e), the front face of the poly crystalline silicon film 
205 which carries out etching removal with phosphoric acid, and serves as a gate 
electrode in the 1st silicon nitride 204 is exposed. Since the silicon nitride is prepared 
on the gate electrode, alternative removal becomes easy. Moreover, when the silicon 
nitride 204 is changed into silicon oxide, silicon oxide 206 is changed into a silicon 
nitride, respectively and it forms, the oxide film on a gate electrode can be removed by 
fluoric acid instead of phosphoric acid. 

[0044] Next, with a refractory metal, for example, this example, as shown in drawing 2 
(f), after depositing the titanium film of 500A of thickness, it is made to react with the 
polycrystalline silicon which performs 1st rapid heating processing and serves as a gate 
electrode under nitrogen-gas-atmosphere mind at the temperature of about 600 
degrees C and the source, and the polycrystalline silicon film used as a drain field, and 
the metastable titanium silicide film 209 is formed. Next, after pouring in the impurity 
of a semi-conductor substrate and a reverse conductivity type into the titanium silicide 
film 209 which serves as the source and a drain field with ion -implantation on 
condition that the 1st example, and the polycrystalline silicon film 108, etching 
removal of the unreacted titanium film and the titanium nitride film formed of the 1st 
rapid heating processing is carried out with the mixed solution of a sulfuric acid and 
hydrogen peroxide solution. 

[0045] Next, as shown in drawing 2 (g), while performing 2nd rapid heating processing 
of about 1000 degrees C and changing the titanium silicide film 209 to the TiSi2 - C54 
stable crystal structure, the impurity ion of a semi conductor substrate and a reverse 
conductivity type poured in by the above-mentioned ion implantation is activated, and 
the source which reaches to the channel field of a transistor, and the drain field 210 are 
formed. The rest is the well-known approach, is accumulated and forms a silicide 
diffusion layer mold transistor. 

[0046] the activation of an impurity which carried out [ above-mentioned ] the ion 
implantation when the reflow process of the interlayer insulation film by heat 
treatment of 850 degrees C or more entered later, although 1000 degrees C of 2nd rapid 
heating processing were performed about 20 seconds under nitrogen-gas-atmosphere 
mind in this example ■■ this ■■ since heat treatment of 850 degrees C or more can 
perform, 2nd (850 degrees C - about 950 degrees C) rapid heating processing may be 
performed at lower temperature. 



[0047] Moreover, in this example, since the quality of the material of the insulator 
layer of the polycrystalline silicon film upper part used as a gate electrode and the 
insulator layer of the side-attachment-wall section is changed, it is easy to Salicide ize 
a gate electrode, and the source and a drain field to coincidence. Moreover, since the 
impurity in a gate electrode and the impurity in the source and a drain field can be 
formed in the same conductivity type while process simplification can be performed, 
since impurity doping into a gate electrode can also be performed to impurity doping 
and coincidence to the source and a drain field, it becomes possible to form the surface 
channel mold MOSFET. 

[0048] In this example, the insulator layer of the polycrystalline silicon film upper part 
used as a gate electrode is a silicon nitride, and although the insulator layer of the 
side-attachment-wall section is formed by silicon oxide, it is not restricted to this. The 
insulator layer of the poly cry stalline silicon film upper part used as a gate electrode 
may be made into silicon oxide, it may be good also considering the insulator layer of 
the side-attachment-wall section as two-layer film of silicon oxide and a silicon nitride, 
and a silicon nitride is altogether sufficient. In any case, the insulator layer on a gate 
electrode is alternatively removable. 

[0049] Moreover, in the 1st and 2nd examples, although two steps of silicide formation 
processes were used, after forming a diffusion layer in a certain semi-conductor layer 
accumulated like from the former, the refractory metal film is deposited and a silicide 
process may be performed. 

[0050] (The 3rd example) The sectional view of the semiconductor device applied to the 
3rd example of this invention at drawing 3 is shown, the gate electrode with which a 
silicon substrate and 302 consist in 301 and gate dielectric film and 304 consist of 
titanium silicide film and polycrystalline silicon film here in field oxide and 303, and 
305 - in the titanium silicide film and 306, an interlayer insulation film and 309 show 
a contact hole, and, as for the source, a drain field, and 307, 310 shows up wiring, as for 
partial wiring and 308. In this example, pattern NINGU was carried out so that it 
might connect with the pattern of a request of the polycrystalline silicon film 208 in the 
2nd example with one side of the source of the adjoining transistor, and a drain field, in 
case pattern NINGU was carried out, and unnecessary polycrystalline silicon is 
removed. That is, the mask which separates a source field and a drain field, and the 
mask (not shown) which forms partial wiring were made to serve a double purpose, and 
process simplification is achieved. Thus, if silicide-ization of a back process is 
performed by carrying out pattern NINGU, in case one side of the source and a drain 
field will be connected with one side of the source of the adjoining transistor, and a 



drain field, like the conventional technique, on the source and a drain field, it becomes 
unnecessary to connect with up wiring through a contact hole, respectively, and partial 
wiring formation can be performed very easily. That is, the contact hole 309 for 
connecting the source, the drain field 306, and the up wiring 310 can be formed on the 
titanium silicide film 305 on field oxide 302. Consequently, since dimension a of the 
source and the drain field 307 can be made* below into the path dimension of the 
contact hole 309 and a junction capacitance can be decreased Improvement in the 
speed of a transistor can be attained and it can contribute to reduction of the leakage 
current by diffusion layer reductipns of area, and reduction of power consumption 
further. Moreover, since it can do small as compared with the conventional technique 
by the alignment margin to the diameter of contact and the source of contact, and a 
drain field, the scale down of a semiconductor device can be made easy. In addition, at 
this example, although contact was formed on the titanium silicide film 305, it cannot 
be overemphasized that it is applicable on the poly cry stalline silicon film with the 
application of the 1st example. 

[0051] (The 4th example) Although it accumulated and the polycrystalline silicon film 
was deposited as a semi conductor layer for mold diffusion layer formation in the 1st, 
2nd, or 3rd example of the above, even if it instead deposits the amorphous silicon film, 
it can form similarly. 

[0052] (The 5th example) Although it accumulated and deposited any of the 
poly cry stalline silicon film or the amorphous silicon film they were as a semiconductor 
layer for mold diffusion layer formation in the above-mentioned example Field bearing 
(usually (100) field) of the silicon substrate of a substrate is made to inherit by the 
approach described below. While using as the silicon single crystal film the silicon film 
which is a diffusion layer by accumulating on the active region which the silicon 
substrate exposed until it reaches a front face with solid phase epitaxial growth, except 
an active region, the polycrystalline silicon film or the amorphous silicon film can be 
deposited. The approach is based on the approach using the cluster type LPCVD 
equipment which can perform a process until it deposits the polycrystalline silicon film 
or the amorphous silicon film from HF processing which exposes a pure single crystal 
silicon substrate surface in the condition without atmospheric-air disconnection. Fields 
other than an active region can be made to deposit the amorphous silicon film for the 
silicon single crystal film which carried out epitaxial growth on an active region as for 
example, amorphous silicon film deposition conditions with cluster type LPCVD 
equipment on 530-570 degrees C, Si2H6 or SiH4, and 20-80Pa conditions. Moreover, 
fields other than an active region can be made to deposit the polycrystalline silicon film 



for the silicon single crystal film which carried out epitaxial growth on an active region 
as polycrystalline silicon film deposition conditions on 580-680 degrees C, Si2H6 or 
SiH4, and 20~80Pa conditions. At this example, although it was able to be made the 
silicon single crystal film to the semi-conductor layer front face on an active region by 
heat treatment of cluster type LPCVD equipment, after depositing the amorphous 
silicon film on an active region on 500 degrees C, Si2H6, and 50Pa conditions, you may 
make it the silicon single crystal film by heat treatment at a back process. In addition, 
although it had mostly become the silicon single crystal film when this invention 
persons checked, and defecation of equipment was inadequate, the polycrystalline 
silicon film with a comparatively big grain size of about 1-10 micrometers was 
intermingled in some places. Moreover, when it deposits by the amorphous silicon film 
in 550 degrees C, SiH4, and 30Pa conditions, it can be checking that the silicon single 
crystal film which grew epitaxially on the active region tends to grow epitaxially in a 
longitudinal direction on a field area of exposed oxide or a gate electrode as compared 
with the case of the polycrystalline silicon deposited on 620 degrees C, SiH4, and 30Pa 
conditions. 

[0053] With the cluster type LPCVD equipment for depositing the silicon single crystal 
film in this example, moreover, gaseous-phase hydrofluoric acid treatment Or after 
removing the natural oxidation film of a silicon substrate surface by fluoric acid 
solution processing, It conveys to the drying room in which the preliminary exhaust air 
facility was formed without atmospheric-air disconnection in nitrogen-gas-atmosphere 
mind. After purification nitrogen removes completely the H20 molecule by which the 
semi-conductor substrate front face was adsorbed in drying room, it is the 
configuration which conveys without atmospheric -air disconnection in a deposition 
room in nitrogen -gas -atmosphere mind through the reserve vacuum chamber which 
formed the exhaust air facility, and deposits various silicon film. For this reason, 
neither the natural oxidation film nor an adsorption H20 molecule is in the 
semi-conductor wafer front face before deposition, and a silicon substrate surface can 
be made to carry out epitaxial growth of the single-crystal-silicon film on the usual 
silicon deposition conditions like usual LPCVD silicon deposition equipment. Here, it 
becomes important [ removal of the adsorption H20 molecule by purification nitrogen ] 
very much [ removal of the natural oxidation film ] from the first. After the H20 
molecule had stuck to the semi-conductor wafer front face, when the silicon film is 
deposited at a silicon deposition room, in order that an adsorption H20 molecule may 
react with a silicon substrate with deposition temperature and may form silicon oxide, 
silicon epitaxial growth becomes impossible. In this example, the dry room is always 



purged above the atmospheric pressure, and the dew-point is kept at -10 degrees C or 
less. 

[0054] Although a transistor is produced like other examples except the deposition 
approach of the silicon film, the about 1000A silicon single crystal film is formed in the 
source and a drain field. For this reason, the junction from the channel field of a 
transistor became about 200A, was stabilized and was able to form the very shallow 
junction. Since it accumulated, and the semi-conductor layer which is a diffusion layer 
was the silicon single crystal film and diffusion was fully controllable from the 
polycrystalline silicon film or the amorphous silicon film, this is considered. For this 
reason, although it is very effective and the effect of the short channel effect appeared 
notably with the gate width of 0.4 micrometers with the conventional LDD transistor to 
the short channel effect of a transistor, it can be checking that there is no effect of the 
short channel effect to the gate width of 0.1 micrometers with the transistor of this 
example. Furthermore, in this example, since can form the silicon single crystal film 
thickly, a channel field can be accumulated, it can also prepare in a diffusion layer and 
gate length effectual in this case becomes long, the short channel effect can be 
controlled further. 
[0055] 

[Effect of the Invention] As explained to the detail above, in order according to this 
invention to deposit the silicon film, to carry out polish removal, to accumulate this 
silicon film of the gate electrode upper part by the CMP method after gate electrode 
formation and to form a diffusion layer mold transistor, a selection silicon epitaxial 
growth system is not needed and cost does not start. Moreover, the problem of 
generating of the facet in the case of selection silicon epitaxial growth is fundamentally 
solvable. For this reason, since the source and the drain field which are formed in an 
ion implantation etc. do not become deep near the channel field but it is hard coming to 
win popularity the effect of the short channel effect, formation of detailed gate length's 
transistor becomes easy. Furthermore, since the silicon film can be deposited at low 
temperature, near the field oxide near the gate electrode, a crystal defect does not arise 
and there is no increase of leakage current. 

[0056] Moreover, the semiconductor device independent of alignment precision which 
accumulated and was equipped with the diffusion layer mold transistor can be offered, 
without the semi-conductor substrate of a channel field, receiving a damage. 
[0057] Moreover, since an impurity diffused layer field can be formed after forming a 
silicide layer, in order to pour in impurity ion after performing a silicide-ized reaction 
to a silicide chemically -modified degree, the effect of the impurity ion in silicide izing 



on an impurity diffused layer field is lost, the perfect TiSi2 ■ C54 crystal structure can 
be formed, and thermal resistance becomes possible [ forming the silicide layer of at 
best very low resistance ]. 

[Brief Description of the Drawings] 

[Drawing ll It is drawing for explaining the semiconductor device concerning the 1st 
example. 

[Drawing 21 It is drawing for explaining the semiconductor device concerning the 2nd 
example. 

[Drawing 31 It is drawing for explaining the semiconductor device concerning the 3rd 
example. 

[Drawing 41 It is drawing for explaining the semiconductor device by the conventional 
technique. 

[Drawing 51 It is drawing for explaining the semiconductor device by other 
conventional techniques. 
[Description of Notations] 

101 Silicon Substrate 

102 Field Oxide 

103 Gate Oxide 

104 1st Silicon Oxide 

105 Gate Electrode 

106 2nd Silicon Oxide 

107 Active Region 

108 Polycrystalline Silicon Film 

109 Titanium Silicide Film 

110 Source, Drain Field 



Abstract* 

PURPOSE* To accurately form a piling diffusion layer at a relatively low temperature 
by making a height from one main surface in an area near a gate electrode to a surface 
of a semiconductor layer the highest in the semiconductor layer, and by making that a 
semiconductor layer extending an isolation region is source and drain regions of a 
transistor wherein a gate electrode is a gate. 

CONSTITUTION: A gate electrode 105 including a field oxide film 102 and a first 
silicon oxide film 104 is formed on a silicon substrate 101. A poly crystalline silicon film 
108 is formed and polished until the first silicon oxide film 104 is exposed, and a 
thickness A of a polysilicon film in an area near an end of the gate electrode 105 is 
made thicker than a thickness B of other parts. The polycrystalline silicon film 108 is 
patterned to a required pattern and unnecessary polycrystalline silicon is removed by 
etching to prevent a source region and a drain region from shortcircuiting on a field 
oxide film and a semiconductor layer is formed. In the process, a mask extending over a 
field oxide film 102 is desirable for patterning. 
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«i o 7rtfc«ftfcH6#$fi£u ^a>Tsiii6^j-caffl 

T. ^2fflyija>l«l 0 6*a#s*, 

ii^it, i^^nfci i ©•> ij a 104$ 
ttfy-hin o 5©->U3>sisi o i <D&m&*> 

©i«3 te. 7 f FttfcR 1 0 2 © v U a 1 0 

ffibfcO. ^2 0yU3>KftI©^ F-^*-;UT 

KLDD©fc»©^*fi»*A*iSfifTt)T«r»*. $6 

fc, Iic->U3 >Mfb«| 10 411 »SET*ft*W« 
««W*!EgS#S^T**H"5#*S*blr>. 
[0 0 3 0] 'Alt, 01 (b) (c*TJ;^>ic. fSttM® 

1 0 7£ffi©flWMk£fT&'5fca. 7y^>if9BM. ft 

tC, L P CVDStlii 0 . 0 0 0A©^*gftv' 

>JU>gSl 0 8&*MT*. CCTfc. ->U3>S*E1 

o l^y-Ksui o 5±0*eax'j3>ii o 8 

$T©fl53tt. yj-JlFMitmi 0 2±<fc(9 ! biS5</ct 
[0 0 3 1] #tc. 01 (c) ica«TJ:5K:, 7 = >?fi 



v>T. (CMPffi) (CckO. y-h 

W105 ±SI5©m 10-/U3 1 0 4 #*UUT 

**T±E*Jsa->u 3>no8 &w»ts. z. z. 

•>'j3>(tl0 8 tt, 07* b&^**y- h*I 1 0 5 

»-3T«awtc»«snfc*ST»*. a*. mi©-> 
'J3>wtii0 4, y-hwii o 5®ffi3«purr 

S-ItfciD. X3A&&B&MBT5C 
[0 0 3 2] jfclc. Hi (d) {CTnTct 3 tc> ±te#^g 
fi'>U3>Bti 0 8^R)fM©/N°^->{C/\°^->->y 
b. y-XffK&. KU-f >««j6«7-<— JH*KfldH± 
K: TS» b & V ^ «t 5 ^FS&^ISS *> U 3 > S x y ? > 
y»*bT*»*Ji*»|jET*. /1*->x>y©v* 

•7X^7Tabn«i;<. «3jET*^BffE*©vxi/t3KEffl 
bTfc«fclr>. 7-f-;WH»Ull o 2±£T-m& 

T££5£3nfcV7 > £a*«fc(,> 0 
[0 0 3 3] 01 (d) OIS8IJ, H*L^VW*> 

axis, iisii^ftt, v-x. fw« 

[0 0 3 4] #IIM^©:£ffiK<fc9 7#j££ftfc«#-±tf 
MI10 5 ±SB©*«gffi -> >J n >M 1 0 8 £ WS^S 

LTusfcfc. «e*©s«->'jn>xtf^+->^;^ft 

«J0)Sl5JiliIfiD, y-h««l 0 5S8ift»C 
Tf»*± tf t> fife > U 3 >Jif' 7 r -fc y h #$S£T* - 

J^S->U3>©JP$A*t, y-hfSi 0 5S8ift#£Hft 
©*3rT©J* $ B £ Jt K b TJ¥ < ^ o 0 v 1IT 
JS$ A fcJP3 B t©Btff*«»b < ^-5©Ty- h«ffi 1 

0 5^jfi^T*fe-»>^ y 3 S*S<»)St4Ci 

[0 0 3 5] K U-f >{H««fi&Stft 

T*fc»fc, ->u-y-r Kfli$nfcsi*±tm*jis!h7 

>^X^©^*fttt. Ell (d) STCIi^lfct 
{C. 01 (e) (c^-Tcfceitc. KHjA^K. ^JA«** 
j5S^JT«. *t>e«jKflST€r.5BW?5 0 0 A<D^?>m 

zmmLtzmz, 6 o ov.nm<Dumx\ ^»#hm© 
fctt, m i <o&&-mtmm&n y-x, kh 

JM6Wfc*^3tJ&:T i S i 2~C4 9^iIlf^>y 
U 1M KI10 9 *^^T^» ^{C, -> U 3 >S« 1 0 

1 tmmmm^mm^ *>&.Amz&vv-7>. h 
i/-f ywtt.ii.tt9> *s h*wi o 9&af#i^a 
->U3>Sii o 8ti:jtAtfciiic, *sj«©^^>^ 

>K*«BKi:iaB6ft**7lc©iE^«jaEK:«J:OXy5 1 >f 
R£*T3. **ifi«t*»t*5f;>fi»©-f*>ffiA-ett, 
t^-T*>$: 1 0 0KeV©j$Al^M-T5X 1 0 
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15 C m-2oDF— XSaAl/TH*. fc*S. pMOSh7 
> * Tte* a W * > * fctt 7 y ft* D >-f * > * 

tan ofcaA-r*. c^t\ vo*n©«^r 

ptLT. iE^^UlM FIJt©MJP£ (Rp + A 

r p) tmmmv< uz&o ic&Ax*;^-£jiiR 

[0 0 3 6] #c£. HI (f) t*t«t5f:. 100 0 
•CgftWfg 2 0,tii))Bili^fT/^^^>y U +K F 
1109 T i S i 2 ~C 5 4<gfi*iiK£flS 

-f FffifflMMOS FET$Mt4. 

[0 0 3 7] #HSS0iJT-«!S 2 ®«liiDnJI»«iatt» ^* 
#B^<Z>~FT, 1 0 0 0*0, 2 0#e^ffoT^-5^\ 
8 5 CCKiflDJWkfflaCfc^SIBIieaklSCDiJ^n— Ig 
6 A**£, -fcta-f * >a A b Ac^FM%«ffi14{b 
te, ±128 5 Ot:UU;©jl&fflSK:<kBfTit*&«{K J; <0 
SUSST (8 5 0^-95 Otlffi %2QMftli 

[0 0 3 8] 2 CDHJfi0>J) HI 2 tc> H 2 OftltMlC 
ff «¥*#»«©l!iSieKiii**-r. IS 2 ©HJS#J 

a, m i coggM^j t «y- h mm± c -> u □ >mbB&© 
sboi:->u =i >aftn*»»tTv»*jiii[, y- F*«a< 

[0 0 3 9] 02 (a) (C^-fi^K, yU3> 

i«2 0 l±tCfli*4 0 0 0 k<D7 4- )VYm\M2 0 
2 , nJ9 1 o o A coy- FMMMR 2 0 3, ±a5atRj? 1 

500 Ao->u 3>^ki^2 o 4 -cmt>titt&m 1 5 0 

0A®MSv'U3> 1 t?&'5y-Hl2 0 
U aflEfb¥tt«ffififcRi£ (LPCVDS) KJ;9, fffi 
JP5 0 0 A<Z>->U3>gKfcB£2 0 6***Lfc«. ->U 
3>**2 0 l©i£tt««2 0 7*««Hi-r**T±8B'> 
Ua>Sffi2 0 6SRI E^atd; t), lyf/^i' 

[0 0 4 0] 02 (b) (CTK-Tct^fc, 
2 0 7*iS©«fSKt*ff^'3fci&. 7r>^«i. * 

iC, LPCVDgS(Cd;D. PJP 1 0 0 0 A^^Hx 

U3>|2 o 8**«-rs. 

[0 0 4 1] #fC, HI 2 (c) \Z*T£olZ, {b^Wfi 
ttWWfcfc (CMPft) (CcfcO, y-Hl2 0 5±» 

fflxua >g<b§t 204 a««mr * *t±ib^s-> u 
a >si 2 o 8 £Wig-r *. a*, -> u 3 >gfldKtt. ~> 



[0 0 4 2] JfcK, 0 2 (d) tCSf <fc 3 ±SB#«£ 

I a>- | j3>ji2 o 8 &mmwi5>->izrt?—>->tf 
L, V— >««a?7^-^H^bBi± 

[0 0 4 3] HI2 (e) (C*-r<fcotC, ^lffly 

->U=i>^blli*y-h*1i±(cffi:WT^-5co 

2 0 4*->U3>HtI. ->Ua>^bfS2 0 6£r>iJ 

a^as^biRK-tn-fn^UT^Lfc^Ktt. Mil 
ta«-e^So 

[oo4 4] 02 (f) fc^-ri^t,- mm&& 

S, «Atf*H16«Tf4, RBJV5 0 0 A©^>HI£ig 

^LAcf^tc. 6 o otiKoas-e, mmmmn,<Dhii 

•>U3>It5^t, ¥?c^f5'>yU^h'I2 

U"f >®««hfcS^>~>UlM Hfflt2 0 9&tX^^S 
y'j3>il 0 84>»raALfc^(C. ^R^Of^ym 

>K*«^tia»^*SR*©S'&*KC«fc'oxyg 1 >y 

[0 0 4 5] #fe, 02 (g) tC^-fJ^tC, 10 0 0 

R2 0 9t$£«, f i S i 2~C5 4*gfl«ii^{b 

JhtE-f ^->aAtc e toaA$nfc¥w^ 

-f Fffi«StB^F5->> ? A^S^T«. 

[0 0 4 6] *HSSWTti^2©t-3ii0^5!La«. 
#H^<73TT, 1 0 0 0"C, 2 OtMUSff&oT^S 

a^ 8 5 ox:u±.<Dmmm\zi:z>mfflii&mm<DV7£i- 
xea»«a^As»^. ±ffi-r ^->ffiAL-fc^iSsE^©e 

<tDisv>ja^T (85ot~95 ot;ejs) »2©ajS 

[0047] *igi6«Ttt. y- bnm£t£z& 

^SrP^tCit U -y-f F'fbT'S) CI ta«SS ttt^T^*. 
^fe, y-h««(f^O^F:>e*K-tf>y"bV-A. F 

u -f >««^o^*b« f - e > y t i^Bt Jeff & a § 
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[0 0 4 8] *|»fi«Ttt, y- hiSi&^^y 

mz> b<DT\$K\,K y- h«®t^s^a->'j a >^ 

* . -> U 3 >g|^M i->Ua >SS4"UR© 2lItlTfc 

[0049] mi sb 2 (Dmrnrnx-it, 2 git 

[0 0 5 0] ($3®SttM) 0 3K, *«««D»3«D 

IIJS0flKffi*¥*#£«©WiBig**-r. z\z\X\ 3 0 
1 U 3 3 0 2H7^ KKftK, 3 0 3 

MfiMR. 3 0 4tt^>->UU-f FK£#iMI 
v'lJaVRtdiSftSy— h««, 3 0 5(J3 : ^>->U 
1M KM, 3 0 6BV-7. 3 0 7111 

0fEi». 3 0 8 3 0 9 «a htl 

3 1 Ott±aSE»**T.-**Jfi«T?tt, f&2<D&1&m 
fci5tt***&S>"j3>l«2 0 8*0fMC75/1^->fC/1 

K K >ffii£©-yj tftlt * «fc 5 - > - > y L 

\*i"(>mw<D-jjtmm?z>^ -sty 

k-f >M^3 0 6 t±gl5ES3 1 0i^8TSfc»© 
3>^i7 h?L3 0 9 *7>f-;i/KMibBt3 0 2±.<D<f-# 
»'J^ KI3 0 5 ±f~iMTf -5 £ ^©*g 
*, h , H>S«3 0 7C^ffiAS3>i'^h 

«<hJ±i&LT, 3>^ Fg&.tf3>^:7- F©y-7., 

0 5±tC3>^i7 h*Kttfc*«. SSl©3li&S0iJ£3IfflL 
T*»S jl -> U 3 >1«± C T? * * C t tt* 5 * T t> & 



[0 0 5 1] (£ 4 ©fgffiftl) ±ESB 1. 12 ^fe«l 
m t LT^S-> U 3 >K**MLfcat. ^©#fc 0 fc 

[0052] ($5©£ffitii) ±es«6«-ett, flt*± 

(a* (100) s) &stt«t*«itT, ->U3>s«© 
3>^igsK{ci-^i#t{c. flttt««Kn"T?tt*<eii>' 

T5HF «L3to» 6 U 3 >K£ fcfct# JIH > U 3 

^X^LPCVDgtttCiD, flIAtf. # 
SRvU3>fl|±iW^ < hLT, 530-570 r, . S 

1 2H6t>L<«S i H4, 2 0 ~ 8 0 P a ©&ftT, S 

tir-5^£^Ti*<5. Sfc, £ll8fi->'J 3 

L-T> 5 8 0~6 8 0t, S i 2H6t)L<«S i H4, 

2 0~8 0Paffl*frT% ei4M«±CXhf^ + 5>r^ 

«±(Dfi*I«BJl?y U 3 >*«S*Btt-r * C fc# 
•Vgfcrf. 5 0 CC, S i 2H6. 5 0Pa©^tM 
«-> U 3 >M*»tt««fc*ft«bfcSi, aiiT©l»ffl 
lT"y'Jn>WM(:LTfc^^. ^43, *%W%<b 

v U 3 >m«SHt t o T Vifc*t, t C 5 £ p 5 

i~i 0 umm^.(Ditmm^tji^u^y^X(D 

^•^->U3>Bi^ffiL-T^fco ^fc. 5 5 Or, S 
IH4, 3 0 P a®^ttT#MyU 3>gfit«Lfc 
m-Slt. 6 2 Or, SiH 4 , 3 0.Pa(O*fft«iL 

^ + -> * vtz -> u 3 >*«sftK*« v -c -;u H^b 

5'*ytMSL J ? 3 t"l/^i«ITtT^I.. 
[0 0 5 3] *SU6Wfc4stt4->'J3>*ISa«i 
**t«T*fc»©^5^3'aaLPCVDS«Ttt, ^ffl 

7 7fMIJtil y 7i^iIIi:ty U 3 >a«* 

izT^mfcmwii&mizi&mznr^ H 2 o^^mm^ 
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oLPcvD->u3>ita^s©«(c, mmm<D^mw 

[0054] yu^ >m<Dmm^m^mt. mnmmm 
v-iywm\z \ o ooAis®yU3>^i»« 

Z.<Dtz$>, h7>vX^fl)3 : t>^H^ 
2 0 0AgIi^0< ^(C^^-^-v^ 

h7>i?7.z<nm?->r>*)i®mzi(ii,, ^\zm 

5?ST$) D. S£*COLDD h 7>y7^TH 0. .4(im 
tr»fc#, **ffi^JWh^>vX^T«, 0. Um©^' 

COT, Zt>\Z. M?v>*)l<?J}m$:mM-fZ>Z\ti)i-Vg 
[0 0 5 5] 

mmmjjm] &,±mm\zmwvtz£?\z. *mw\z& 
n\t. y-hmMmf&mizisv^ym&mmL, cmp 

tR -> u a > x e ^ * y * ji^fjiii £>&® t -r , =17. 
h#^<=>&^o %tz. ii*R->'ja>xe^+->-v;u^ 

ftCO«-&C07T-fe^ hcDfg£©rag|£«#l$tC»&T3 



v-7. Ku-r>®^tt, ^>*ji^«j£Gi{cT$?< 
uz?. m^* y*)mm<D&w&%LWz< <uz>fz 

-mm?- h&<D b ? yz/XfXDMl&ftV&BlZfcZo 

[0056] &tz, 3-*>*)im®<D¥mwg;W.f) i y* 
—?&&vrr^ iiLm&io-&mmziiiftvtz^mz>-±.tf 

[0 0 5 7] ->U1M h^tXMiz&^Tte. y'J 

1M bitKlt^ffti-D tzWz^f^i^ ^>^ftAl"5fc 

^T^«.fcJ6> *m®tkmmmi&±<Di'<)D-<wwz$i 

KZ*m<lt!rf-t><D&WWm<tf.Q. k±UT i S i 2 

~c 5 4 mghffim&Mj&Tzz. mmm^k < 
5. 

[SiBcofflWiiKB^] 

[Hi] mi©*j60HK:«*¥*#&«*siwrafc*& 
[02] ^2co«^jir^^^«#:sg*ijiH^-r'&fc4e) 

CO0T&-5. 

[El 3] !f§3©H*0|Kffi*¥*#£«£MWr*&«> 
C90T&S. 

[04] «*StlfK«fc«i|4i»#:(g«*RWTS'fc«>©H 

[0 5] ffioae3RftfifK:«fcs¥i»frs**Biwr*fc» 
coiaT^-g).. 

10 1 -yU3>M 

102 7^-;n*B6ibiDt 

103 y-bmm 

104 »l©5"J3>»fc*l 
105 

106 J82©->>Ja>BHfcB& 

1 0 7 fgttfiigc 

108 **SJ|->'j3>Bt 

109 3^>->'JlM 

i i o y-x. 



